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Introduction: The role of Focused Assessment with Sonography for Trauma (FAST) is well described in the literature in high-resource general emergency care settings.
However, there are limited data on utilisation of FAST by local providers in limited-resource conﬂict settings. We describe the ﬁrst experience of a hospital in E-DRC
using the FAST exam in triage to evaluate and expedite blunt and penetrating trauma patients during an armed invasion.
Methods: HEAL Africa Hospital (HEAL) is a tertiary trauma centre located in Goma, Eastern Democratic Republic of Congo. In 2010, ultrasound training was ini-
tiated. During subsequent armed ﬁghting and the invasion of Goma, the hospital adopted the FAST exam as triage tool in the emergency centre (EC). Ultrasound scans
were prospectively logged and perceived utility for immediate patient management was recorded. At a 1 year follow-up, a cohort of physician and nurses considered
downstream patient recipients were also asked perceived utility towards its use.
Results: 222/243 (91%) of ultrasound scans were recorded by physicians as having positive utility for immediate patient management. 61/243 (25%) scans were FAST
exams; 24 for obstetric evaluation and 158 were scans for pain management with ultrasound regional anaesthesia. 23/61 (41%) of the FAST were reported as positive.
Patients with + FAST were immediately prioritised and either a chest tube was placed or taken to the operating room for laparotomy. All 23 patients brought for
laparotomy or chest tube were shown to have haemoperitoneum or positive output respectively.
Discussion: The introduction of FAST training and requisite equipment in resource stressed healthcare settings is both desirable and feasible. In this study, the intro-
duction of FAST by local providers had an important inﬂuence on the decision making process and enabled immediate triage of casualties to laparotomy, chest tube or
clinical observations. Prospective controlled research is further needed to evaluate the impact.Introduction: Le roˆle de l’e´chographie en urgence (technique FAST) est largement de´crit dans la litte´rature consacre´e aux environnements de soin d’urgence ge´ne´rale
caracte´rise´s par des ressources importantes. Cependant, les donne´es relatives au recours a` la technique FAST par des fournisseurs de soins locaux dans des environn-
ements caracte´rise´s par des conﬂits et des ressources limite´es font de´faut. Nous de´crirons la premie`re expe´rience d’un hoˆpital de RDC de l’Est a` l’aide de l’examen FAST
aﬁn d’e´valuer et de faciliter le triage des patients en cas de blessures contondantes et internes au cours d’une invasion arme´e.
Me´thodes: HEAL Africa Hospital (HEAL) est un centre de traumatologie universitaire situe´ a` Goma, a` l’Est de la Re´publique De´mocratique du Congo. En 2010, un
programme de formation a` l’e´chographie a e´te´ mis en place. Lors des conﬂits arme´s et de l’invasion de Goma qui ont eu lieu par la suite, l’hoˆpital adopta l’examen
FAST a` titre d’outil de triage au sein du service des urgences. Les e´chographies e´taient enregistre´es de manie`re prospective ainsi que son utilite´ perc¸ue quant a` la prise en
charge imme´diate des patients. Lors d’une re´union de suivi un an apre`s la mise en place du dispositif, une e´quipe de me´decins et inﬁrmie`res s’est penche´e sur les patients
ayant passe´ une telle e´chographie et se sont e´galement vus poser la question de l’utilite´ de son recours.
8 M.M. Muller et al.Re´sultats: 222 sur 243 (91%) e´chographies ont e´te´ juge´es par les me´decins comme utiles a` des ﬁns de prise en charge imme´diate des patients. 61 sur 243 (25%) des
e´chographies e´taient des examens FAST; 24 a` des ﬁns d’e´valuation en obste´trique et 158 des e´chographies re´alise´es a` des ﬁns de gestion de la douleur par anesthe´sie
re´gionale guide´e par e´chographie. 23 sur 61 (41%) des examens FAST se sont re´ve´le´s positifs. Les patients associe´s a` un FAST positifs e´taient pris en charge en priorite´,
et soit un drain thoracique e´tait mis en place, soit le patient e´tait conduit en salle d’ope´ration pour une laparotomie. Les 23 patients ayant subit une laparotomie ou qui
se sont vus poser un drain thoracique s’ave´raient avoir de´clare´ un he´mope´ritoine pour les premiers, ou ont eu une issue positive pour les seconds.
Discussion: L’introduction de la formation au FAST et l’e´quipement requis dans des environnements me´dicaux aux ressources limite´es est a` la fois souhaitable et fai-
sable. Dans cette e´tude, l’introduction de la technique FAST par des fournisseurs de soins locaux a eu une inﬂuence importante sur le processus de´cisionnel et a permis
le triage imme´diat des blesse´s pour leur faire une laparotomie, leur poser un drain thoracique ou proce´der a` des observations cliniques. Des e´tudes prospectives con-
troˆle´es restent ne´cessaires pour en e´valuer l’impact.African relevance
 FAST exam during armed conﬂict can expedite triage deci-
sions for those requiring urgent surgery.
 Ultrasound use in low-resource settings can improve acute
care in novel ways.
 Ultrasound education in low-resource settings can be
sustainable.
Introduction
The role of Focused Assessment with Sonography for Trauma
(FAST) is well described in the literature in high-resource gen-
eral emergency care settings.1–3 There are, however, limited
data on the utilisation of FAST in limited-resource conﬂict set-
tings. While several publications have described ultrasound use
during active military conﬂicts in Afghanistan, Lebanon and
Iraq,4 there is no literature on the use of FAST by local provid-
ers in resource limited healthcare settings during complex
emergencies or armed ﬁghting.
Eastern Democratic Republic of Congo (E-DRC) has
experienced active conﬂict for more than 15 years and is widely
considered one of the worst humanitarian catastrophes in the
world. Often referred to as Africa’s World War, the conﬂict
is responsible for more than 6 million excess deaths, with a
signiﬁcant percentage attributed to the direct effects of war.5
E-DRC healthcare infrastructure is also severely underfunded,
with public hospitals under resourced and most technologies,
including ultrasound (US) and computed tomography (CT)
unavailable.6–8 Lack of portable ultrasound machines is
certainly a primary reason for the limited utilisation of
FAST exams in these settings although other common
implementation barriers include the inherent lack of adequate
training as well as limited access to consumable supplies, such
as ultrasound gel.9 In addition, there is no formal structure
established to adopt ultrasound scanning into the decision
making of the triage setting and it is unclear how its use would
be accepted or perceived by hospital staff given the limited
exposure.
In this paper, we describe the ﬁrst experience of a hospital
in E-DRC using the FAST exam in triage for blunt and pene-
trating trauma patients. After a short didactic course, care pro-
viders in the emergency centre (EC) performed multiple FAST
exams with a course instructor. The FAST exam was then
adopted as an adjunct to triage in the EC when casualties
arrived during the M23 (the rebel group) armed ﬁghting and
invasion of Goma. Providers used the FAST results to help
determine who would be directed to immediate surgery or kept
under clinical observation.Methods
This is a prospective descriptive study with the primary aim of
reporting how FAST was used as a triage tool by local provid-
ers for trauma patients presenting during an active conﬂict.
The secondary aim is to report the perceived utility and accep-
tance of FAST by a cohort of medical staff and nurses consid-
ered downstream patient recipients.
HEAL Africa Hospital (HEAL) is a tertiary trauma centre
located in Goma, Eastern Democratic Republic of Congo. It is
the major referral centre for surgical and trauma care in the
city. As a teaching centre, HEAL Africa Hospital’s medical
staff trains residents in obstetrics, orthopaedics, and paediat-
rics and there has recently been an interest in developing emer-
gency medicine. Participants include two medical staff and an
orthopaedic ofﬁcer who staff the triage room and EC and 23
medical staff and nurses of surgery, anaesthesiology and
orthopaedic trauma centres.
In 2010, a two-year formal obstetric ultrasound training
programme was initiated hospital wide. Before the course
start, a preliminary questionnaire was administered on prior
ultrasound exposure. The training package also incorporated
the FAST exam due to the large number of pregnant patients
suffering from trauma. In February 2012, 6 months before the
conﬂict escalated, a FAST refresher course was taught at the
HEAL centre by an ultrasound fellowship-trained emergency
medicine attending and a 4th year emergency medicine resident
from the USA. Ultrasound guided regional anaesthesia
(USRA) of forearm, femoral and popliteal nerves were taught
at that same time period for pain management as narcotics are
rarely available. Two portable ultrasounds, a Sonosite MTur-
bo and 180 model (Sonosite, Bothell, WA) were used. The 180
model was left at the site for local use in the EC. This was the
ﬁrst time the EC had 24-h access to portable ultrasound scan-
ning technology. A 180 model had been left for obstetric use
back in 2010. Both machines were in full operating order at
the time of the M23 invasion.
When the armed ﬁghting of the conﬂict escalated, hospital
administration adopted a policy that all patients with blunt
and/or penetrating abdominal or thoracic trauma have a
FAST exam within 10 min of arrival as a part of triage. Lung
sliding (e-FAST) was not included in the assessment as it had
not been taught in the course curriculum. The time was
recorded as binomial (YES/NO) in reference to under
10 min. Indications for FAST included clinical suspicion of
blunt or penetrating thoracic or abdominal injury, unstable
vital signs, obstetric patient with any trauma and those with
abdominal pain and trauma. The FAST protocol included
four view areas: pericardial, perihepatic, perisplenic, and pel-
vic. No CT scanner was available.
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time period (August–November 2012) which included a ten-
day armed invasion of Goma. Date, patient age, indication
for FAST and perceived utility for immediate patient manage-
ment were recorded. The results of FAST were then retrospec-
tively compared with directly observed and recorded outcomes
by surgery staff (laparotomy) or evidence of haemothorax
from insertion of a chest tube.
On a follow-up, one-year visit, FAST course instructors
questioned 23 physicians and nurses concerning the down-
stream patient recipient cohort. This cohort included emer-
gency room medical staff, and nurses, surgical and
anaesthesia medical staff and orthopaedic ofﬁcers. Questions
included position (nurse, medical doctor or orthopaedic ofﬁ-
cer), number of years at HEAL Africa Hospital and if the
responder believed a positive FAST decreased patient time
to the operating theatre. Responders were also asked to place
a mark near the term they agreed with most regarding whether
the use of triage FAST resulted in more or less effective patient
care (scale: 5 less effective to +5 more effective, 0 being inde-
terminant) and to mark the statement they most agreed with
regard to FAST results expediting their centre’s ability to pro-
vide patient care (scale: 5 do not agree to +5 agree, with 0
being indeterminant).
Heal Africa’s Institutional Ethics Committee approved this
retrospective study, and no informed consent from the patients
whose records were included was required. Consent was
received for all published photographs featured in this
publication.
Results
During increased M23 ﬁghting (August–November 2012) and
an armed invasion of Goma, 459 patients with trauma pre-
sented to the EC (>900 trauma patients presented to all cen-
tres and clinics). 258/459 (56%) patients had either blunt and/
or penetrating trauma, 24/459 (5%) were obstetric patients
with trauma and the remainder suffered isolated injuries such
as lacerations, soft tissue injuries, burns and bone fracture.
Patients were 90% civilians and 10% combatants from M23,
Maimai rebel groups and government soldiers.
HEAL EC staff (two medical doctors and one orthopaedic
ofﬁcer) performed 243 ultrasound scans during this same time
period. Ultrasound performed was for FAST, OB, and for
regional anaesthesia (>300 gunshot wounds were seen during
this time with injuries most notably to lower extremities). The
orthopaedic ofﬁcers reported no previous experience with the
FAST exam before the course. Of the medical staff (including
MD in the EC), ﬁve reported an average of 3.5 years ultra-
sound experience with obstetric ultrasound and one reported
previous FAST experience.
222/243 (91%) of ultrasound scans were recorded by physi-
cians as having positive utility for immediate patient manage-
ment. 61/243 (25%) scans were FAST exams, 24 (10%) for
obstetric evaluation and 158 (65%) were scans for USRA.
All FAST exams were done within 10 min of a patient present-
ing to triage. All patients whether stable or unstable had the
exam, with the exception of 5 patients with penetrating
abdominal gunshot wounds who went straight to the operating
theatre. Time interval from injury to patient presentation was
not recorded and is largely unknown but presumed to belengthy due to the delayed travel or transport ability of armed
ﬁghting.
23/61 (41%) of the FAST were reported as positive (11 hae-
mothorax, 11 abdominal free ﬂuid, 1 indeterminate but free
ﬂuid suspected, 1 appendicitis with abscess). 12/61 (19.7%)
had penetrating (GSW) thoracic trauma, 5/61 (8.1%) penetrat-
ing (GSW) abdominal trauma and the remainder were victims
of blunt trauma with either thoracic, abdominal or mixed inju-
ries. Of the FAST exams performed, 28 (46%) were male
patients, 33 (54%) female with a median patient age of
25 years (range: 5–82 years of age). Patients with positive
FAST results were immediately prioritised and either a chest
tube was placed or they were taken to the operating theatre.
8/11 patients were in the operating room for less than
30 min. Due to overcrowding of the theatre, laparotomies were
delayed in 3 patients with the duration of delay not recorded.
All chest tubes were placed in under 30 min (Fig. 1).
Of patients brought for laparotomy (11 positive FAST and
one indeterminant), 12/12 were shown to have haemoperitone-
um as conﬁrmed by operative notes. Of the patients thought to
have haemothorax, 11/11 were reported to have a signiﬁcant
output from chest tube placement (performed in the emergency
room), a sensitivity of 100%. The one patient with appendix
abscess on US (secondary ﬁnding) was conﬁrmed with appen-
dectomy. Speciﬁcity could not be calculated due to missing
data on negative ﬁndings. One patient died during laparotomy
and 10 survived to discharge.
Of the 23 hospital care providers considered downstream
patient recipients surveyed 11 were medical doctors, 9 nurses
and 3 orthopaedic trauma ofﬁcers. 5/21 (24%) had been at
HEAL <1 year and the remainder (16/21) >5 years. All
responders indicated their perception that a positive FAST
decreased the time it took to get a patient to the operating the-
atre. Perceived utility of FAST as more effective for patient
care was reported as a mean score of +3.6 positive effective
and +3.9 mean score for FAST providing supplemental infor-
mation to expedite their centre delivery of patient care. Doc-
tors gave the FAST higher ratings for expediting patient care
than nurses, +4.2 vs. +3.5, respectively.
Discussion
The role of FAST is well known in high-resourced, general
emergency care settings. However, its use by local providers
is rarely studied and there is no known literature for feasibility,
or utility among local providers in the setting of complex emer-
gencies or during armed invasions. During the M23 armed
ﬁghting and invasion of Goma, E-DRC, HEAL Hospital EC
physicians adopted the FAST as a triage tool for trauma
patient care management. All patients consecutively presenting
to the hospital with clinical suspicion of thoracoabdominal
trauma, were scanned and either directed to laparotomy, chest
tube placement or triaged to a clinical observation status based
on scan results, vital signs and the risk of other injury. Initial
results showed the skillset required to effectively utilise the
equipment and perform the scans was effectively transferred,
absorbed into the local process and implemented even during
an armed invasion. Hospital personnel also had a positive per-
ceived utility of the exam reporting. It had an inﬂuence on
expediting patient care, and optimised use of limited resources
and operating room time. This is important as morbidity and
Figure 1 Patient journey triage to FAST exam. Per newly adopted hospital policy, as patients enter the EC they were triaged and given
FAST exam if indicated in under 10 min. Those with positive or indeterminant FAST either had a chest tube or went to the OR in under
30 min.
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stressed settings.
Often when skills are transferred to remote or low resource
settings, feasibility of the process is largely unknown. How-
ever, the FAST exam is relatively easy to replicate, and many
participants had previous knowledge of obstetric ultrasound
skills. Indeed, one of the physicians had an extensive experi-
ence with obstetric and antenatal care ultrasound, which
may have eased the learning curve, and he was able to assist
the other staff to function on their own. The equipment also
remained functional, which is encouraging. Both retained skills
and equipment longevity potentiate the possibility of a long-
term sustainability and should be further studied.
Unfortunately, no control data are available to compare
outcomes in patients who did and did not undergo FAST
examination, but providers reported a clear decrease in time
to operative intervention. Physicians were able to prioritise
patients with intra-abdominal free ﬂuid and target those spe-
ciﬁc patients for immediate disposition for laparotomy in
under 30 min, a timeframe chosen at start by hospital admin-
istration. Previously, blunt abdominal injuries had gone for
laparotomy and/or were placed into an observation area based
on an initial clinical evaluation. This system was highly depen-
dent on physician clinical experience, and is a known but less
efﬁcient method.
The FAST exam also allowed physicians to readily identify
the need for urgent chest tube placement in a non-invasive
manner. Prior to use of the FAST exam, patients with clinical
suspicion of thoracic injury had either a chest X-ray (often
involving delays of hours due to machine accessibility or
inability to pay the fee) or underwent an intra-thoracic needleaspiration, a suboptimal means of diagnosing haemorrhage
and one that consumes scarce equipment and supplies.
The fact that all positive FAST scans were conﬁrmed either
by laparotomy or insertion of chest tube indicates high sensi-
tivity (100%). However, in the context of a low number of
patients a repeat study with larger numbers would be required
to establish the true value. While speciﬁcity could not be deter-
mined as there was no CT scan or other gold standard for con-
ﬁrmation, no patient was found to have developed a clinically
signiﬁcant delayed haemorrhage before discharge. Reasons for
this high sensitivity may include patient characteristics, such as
low average body fat (food insecurity is prevalent) and young
age (mean age, 25 years) making the examination technically
easier.5 While one of the potential drawbacks of FAST for
use in armed ﬁghting is poor sensitivity in penetrating trauma,
positive scans served to direct and prioritise surgical interven-
tion when the site of haemorrhage was unclear. The FAST also
had implications on resource management. Patients with posi-
tive FAST were prioritised and sent to laparotomy, allowing
more effective triage for scarce operating theatre space. This
is particularly important during armed conﬂict when facilities
can be overwhelmed by a trauma surge.
A post-invasion questionnaire of a patient downstream
cohort showed the exam was perceived as effective and supe-
rior for patients. The vast majority of this cohort had also been
working at HEAL greater than 1 year demonstrating a famil-
iarity with both pre and post FAST triage use. This is impor-
tant as it raises the possibility the FAST exam could be
welcomed into a hospital triage system and the results used
by other services to expedite patient care during acute emer-
gencies. Although doctors rated FAST utility higher than
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the long term.
The HEAL Hospital cohort is a mixed group of physicians
and clinical ofﬁcers who serve the emergency and the ortho-
paedic trauma services. This may limit the generalisability of
our ﬁndings to larger, dedicated ECs with a single cadre of
provider. In addition, our provider sample was small and
may not be sufﬁcient to predict the feasibility and utility of
FAST training in other cohorts. Our ﬁndings are based on pro-
vider-reported data rather than directly observed outcomes
and this may introduce bias.
Conclusion
The introduction of FAST training and requisite equipment in
resource stressed healthcare settings (including conﬂict and
post-conﬂict zones) is both desirable and feasible. In this
descriptive account, we report that FAST had an important
inﬂuence on the decision-making process, expedited patient
care and was viewed with positive utility by hospital personnel.
Future prospective cohort studies are recommended to further
evaluate impact.
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